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Introduction
A trematode with "warts" on the ventral surface was for the first time mentioned by Frölich (1789) , who described Fasciola verrucosa, a flat worm of 4 mm in length with a median ridge and 2 lateral rows of 12 papillae found in the caeca of wild geese in Germany. Soon after, Zeder (1800) assigned this worm to the genus Monostomum. The scientific history of this fluke was described in detail by Kanev et al. (1994) . After comparing his own trematode material collected in Sweden with monostomes of the private collection of Arthur Looss from Cairo, Egypt, and flukes from the museal collection in Greifswald, Germany, Odner (1905) established the genus Catatropis to delineate monostome digeneans with ventral structures of the 'verrucosa' type from those with 3 rows of evertable ventral spherical papilliform protrusions. These latter remained in the already existing .....
genus Notocotylus Diesing, 1839. A few years later, Lühe (1909) formed the family Notocotylidae to unite the monostome genera Notocotylus, Catatropis and the newly established Paramonostomum, a genus that lacks papillae and ridges altogether. Today, twelve genera are included in the Notocotylidae family (Barton & Blair, 2005) . According to Bayssade-Dufour et al. (1996) the genus Catatropis included 15 species. At a closer view 2 of them were synonym or invalid species, respectively, and 2 others were added by Brugni (2003, 2006) . The aim of this paper is to describe a new Catatropis species found in the caeca of Northern shovelers (Anas clypeata Linneus) from Pakistan.
Materials and methods
Carcasses of 15 wild caught Northern shovelers (Anas clypeata) imported from Pakistan in November 2010 underwent a routine necropsy at the Central Veterinary Research Laboratory in November 2010. Apart from hymenolepid cestodes in the small intestines notocotylid trematodes were found in the caeca of 5 birds. Unstained trematodes were examined to describe the pattern and distribution of ventral structures and were later stained in an aquatic solution of carmine, dehydrated in increasing alcohol concentrations and temporarily mounted in glycerin on slides. Measurements were taken from 10 fully developed specimens. Drawings were made from photographs taken with a digital camera (Olympus DP71) connected to microscopes (Olympus BX61 and Olympus SZX12). After parasitological examination as described above, 4 ethanol-fixed trematodes were critical point dried using CO2, were mounted on a specimen stub and sputter coated with a 10-nm layer of gold-palladium alloy (Polaron Sputter coater SC 7600; Emitech, Montigny-le-Bretonneux, France) before examination with a Supra 40VP scanning HELMINTHOLOGIA, 49, 1: 43 -48, 2012 Catatropis pakistanensis n. sp. (Fig. 8) .
Remarks
Including C. pakistanensis the genus Catatropis comprises 17 valid species: C. verrucosa (Frölich, 1789) , C. liara Kossak, 1911 , C. orientalis Harshe, 1932 , C. indica Srivastava, 1935 , C. cygni Yamaguti, 1939 , C. hisikui Yamaguti, 1939 1 , C. pricei Harwood, 1939 , C. harwoodi Bulock, 1952 , C. rauschi Sing, 1956 , C. morosovi Gubanow et al., 1966 , C. poecylorhynchai Gupta & Sing, 1984 , C. chinensis, Lai et al. 1884 , C. misrai Gupta & Sing, 1984 , C. lagunae, Bayssade-Dufour et al., 1996 , C. chilinae Flores & Brugni, 2003 , C. hatcheri, Flores & Brugni, 2006 . C. chandarii Skrjabin, 1915 is now considered a synonym of C. verrucosa (Filimonova 1985 , Kanev et al. 1994 and C. filamentis Barker, 1915 , C. gallinulae Johnston, 1928 and C. pacifera Noble, 1933 were removed from the genus because of an unproper structure of the median ridge while C. johnstoni Martin, 1956 and C. nicolli Cribb, 1991 were withdrawn owing their lack of bilateral rows of ventral papillae (Bayssade-Dufour et al., 1996) . Gupta and Jahan (1977) described C. rauschi from a Spotbilled duck in India not considering that this name was already preoccupied by Singh (1956) . Therefore, Gupta and Singh (1984) proposed the name C. poecylorhynchai for C. rauschi. The creation of C. joyeuxi Dvorjadkin, 1989 was an at-1 Bayssade-Dufour et al. (1996) excluded this species from genus Catatropis due to an apparently unproper structure of the ventral ridge. A redescription of C. hisikui by Besprozvannykh (2006) however, showed the presence of a ridge. According to the diagnosis, the genus Catatropis unites all monostome digeneans with a continuous ventral ridge bilaterally flanked by a row of discrete papillae and a genital pore that opens median, immediately postbifurcal or prebifurcal (Barton & Blair, 2005) . In all examined specimens of C. pakistanensis the genital opening was located directly posterior to the oral sucker. This position of the genital pore is also found in C. indicus, C. pricei, C. harwoodi, C. chinensis, C. misrai, C. poecyclorhynchai while in all other Catatropis species the genial pore opens just posteriorly to the bifurcation of the caeca. Based on the number of ventral papillae in each lateral row C. pakistanensis can be delineated from C. indicus, C. pricei, C. chinensis, C. misrai that have more than 10 papillae and from C. poecyclorhynchaj with only 4 -6 papillae. C.
harwoodi with 7 -9 ventral papillae in each row differs from C. pakistanensis by a strikingly longer metraterm compared to the cirrus sac and internally and externally lobed testes. Ventral papillae in the lateral rows in C. harwoodi, located anterior to the testes, are very small and difficult to count and their number could only be established in histological serial cross sections.
In the original description of this fluke Bullock (1952) provided only a drawing of a histological section.
Little is known about the structure and function of ventral papillae in Notocotylidae species. Results of histological examination of the ventral surface of C. pakistanensis corresponded with findings of MacKinnon (1982a), who described the ventral ridge, papillae, and body margins of C. verrucosa to contain numerous pyriform cells packed with mitochondria. Pyriform cells were also present in ventral papillae of Notocotylus triserialis and the tegument covering papillae was similar to the non-papillar ventral tegument MacKinnon (1982b) . First data on the life history of C. verrucosa lead to great confusion. In a footnote of a paper on trematodes Looss (1893) mentioned a larval stage he detected in the fresh water snail Paludina impura 2 collected in Germany and provided the provisional name Cercaria imbricata. Few years later Looss (1896) described C. imbricata as long tailed tri-occulated monostome cercaria shed by the prosobranch snail Melanoides tuberculata and suggested this as the larval stage of Monostomum verrucosum that he found in domestic ducks in Egypt. Later, Looss (1899) realised that M. verrucosum from ducks in Egypt differed from those found in Germany mainly in the position of the genital pore and Odhner (1905) renamed Looss's Egyptian species to Notocotyle aegyptica. Ideally, this fluke would have been named after its larval stage 'imbricata'. Lühe (1909) used the description of the Egyptian Cercaria imbricata of Looss (1896) to characterise the monostome cercaria shed by Bithynia tentaculata in Germany but provided only a poor drawing. He mentioned with regard to eye spots, pigment stripes, intestine and excretory bladder that it is identical with C. ephemera. Contrary to C. imbricata, C. ephemera in this publication is nicely pictured with excretory vessels united anteriorly to the bifurcation of the caeca. According to this feature both cercariae belong to the 'Monostomi' group 3 . Szidat (1935) worked experimentally with cercariae shed by naturally infected B. tentaculata from Eastern Prussia and after raising the marita in ducklings she named the adult form Notocotylus imbricatus. Although she did not give an adequate verbal description but pictured the cercariae Rotschild (1940) admitted that this larval form was not identical to C. imbricata that Looss (1896) had seen in Egypt because of differences in the excretory system. Regarding life cycle and intermediate hosts of C. verrucosa two opinions prevailed. Erkina in Skrjabin (1953) described 2 monostome cercariae in B. tentaculata as larval stages of N. chionis and C. verrucosa, respectively. Both cercariae posses a long tail and leave the snail host before becoming a metacercariae. The pictured cercariae of N. chionis and C. verrucosa belong to 'Monostomi' and 'Yenchingensis' groups, respectively. Little attention was paid to the fact that Joyeux (1922) found small planorbid snails (Anisus leucostomus) collected near Paris as the intermediate hosts of a trematode that he wrongly determined as Notocotylus attenuatus. When Dubois (1951) reexamined the adult worms raised by Joyeux in a feeding experiment he found most of them identical to C. verrucosa. This result was also confirmed by an intense study by Odening (1966) . He discovered monostome cercariae with a stumpy tail and without eye spots belonging to the 'Imbricata' group and subsequent 2 current name: Bithynia tentaculata 3 Based on the structure of the excretory system Rotschild (1938) suggested classifying notocotylid cercariae into 'Monostomi', 'Imbricata' and 'Yenchingensis' groups. While C. imbricata Looss 1896, nec 1893 belongs to the 'Imbricata' group the cercaria pictured by Szidat (1935) shows characteristics of the 'Monostomi' group. The situation became more complicated after Dönges (1962) described N. imbricatus derived from cercariae with features of 'Yenchingensis' group shed by B. tentaculata. metacercariae in small planorbids Segmentina nitida and Gyraulus albus collected from a pond near Berlin, Germany. In a feeding experiment the resulting adult trematodes apparently corresponded to C. verrucosa and confirmed the previous observation that this fluke employs planorbid snails as intermediate hosts. He could raise adult flukes only in ducks while the infection of other hosts failed. However, Odening's C. verrucosa possessed only 8 ventral papillae in each ventral lateral row and in terms of the high intermediate host specificy of notocotylids these findings strongly contradicted the results of Erkina. Experimental infections of 9 bird species (including ducks, geese, chicken, turkey, partridges and quails) with C. verrucosa deriving from larval stages shed by naturally infected B. tentaculata and B. leachi collected along the River Danube in Austria and Bulgaria Kanev et al. (1994) supported the opinion of Russian helminthologists. The authors also successfully infected both Bithynia species but attempts to infect lymnaeid and planorbid snails failed. To solve the discrepancy of morphologically identical maritae derived from strikingly different larval stages and using different intermediate hosts Kanev and Vasiliev (1986) had already suggested the name Pseudocatatropis joyeuxi for the species developing from eyeless, short tailed cercariae in small planorbids and remained the name C. verrucosa for flukes deriving from ocellated cercariae with long tails shed by Bithynia spp. Without mentioning the paper of Kanev and Vasiliev (1986) Dvorjadkin (1989) suggested the name C. joyeuxi for the Catatropis species with 6 -9 pair of ventral papillae corresponding to Odening's description. Dvorjadkin (1989) allegedly found the larval stages in the planorbid snail species Helicorbis sujfunensis but gave no further details on the morphology of the adult trematodes and failing to deposit type material C. joyeuxi is therefore a species inquirenda. The life cycles of other Catatropis species have been studied by several authors, and larval stages were described for C. indicus with Bithynia sp. (Rhode & Lee, 1967) , C. morosovi with B. contortrix (Dvorjadkin,1987) , C. lagunae with Hydrobia ulvae (Bayssade-Dufour et al., 1996) , C. chilinae with Chilina dombeiana (Flores & Brugni, 2003) , C. hatcheri with Heleobia hatcheri (Flores & Brugni, 2006) and C. hisikui with Boreoelona ussuriensis and B. contortrix (Besprozvannykh, 2006) as intermediate hosts. According to the structure of the excretory vessels of their cercaria C. indica belongs to the 'Monostomi' group, C. hatcheri, C. chilinae and P. joyeuxi (= C. verrucosa of Odening 1966) to the 'Imbricata' group and C. morosovi and C. verrucosa to the 'Yenchingensis' group.
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